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At the meeting of The British Association for the 
Advancement of Science, held at Portsmouth re- 
cently, Professor D'Arcy Wentworth Thompson, 
President of the Zoological Section, and Professor 
of Natural History in University College, Aberdeen, 
delivered an address on Magnalia Naturae; or, The 
Greater Problems of Biology. To this address, 
printed in Science for October 6 last (34.417-428) 
we would direct the careful attention of our readers, 
chiefly because of the high tribute which the speak- 
er paid to Aristotle, but also because the paper, writ- 
ten by one of the foremost biologists of the world, 
deals with a problem of deep interest to every reader, 
quite apart from his devotion to the Classics. 

Of the science of zoology, from its earliest be- 
ginnings a great and complex and many-sided thing, 
says the speaker, 

We can scarce get a broader view . . . than 
from Aristotle, for no man lias ever looked upon our 
science with a more far-seeing and comprehending 
eye. Aristotle was all things that we mean by 
'naturalist' or 'biologist'. He was a student of the 
ways and doings of beast and bird and creeping 
thing; he was morphologist and embryologist ; he 
had the keenest insight into physiological problems, 
though lacking that knowledge of the physical 
sciences without which physiology can go but a 
little way; he was the first and is the greatest of 
psychologists ; and in the light of his genius bi- 
ology merged in a great philosophy. 

Professer Thompson then points out that the vast 
multitude of facts recorded by Aristotle can not 
have been all, or even mostly, the fruit of his own 
immediate and independent observation. Before him 
were schools of physicians and anatomists, and 
observers of every sort; generations of bee-keeping 
peasants, for instance, gathered up the lore and 
wisdom of the bee. Fishermen, too, had observed 
much; indeed 

curious students of the cuttle-fish . . . had diag- 
nosed the species, recorded the habits and dissected 
the anatomy of the group, even to the discovery of 
that strange hectocotylus arm that baffled Delia 
Chiaje, Cuvier and Koelliker, and that Verany and 
Heinrich Miiller reexplained. 

All this varied learning Aristotle gathered up and 
wove into his great web. But every here and there, 
in words that are unmistakably the master's own, 
we hear him speak of what are still the great prob- 
lems and even the hidden mysteries of our science; 
of such things as the nature of variation, of the 
struggle for existence, of specific and generic dif- 
ferentiation of form, of the origin of the tissues, the 
problems of heredity, the mystery of sex, of the 



phenomena of reproduction and growth, the charac- 
teristics of habit, instinct and intelligence, and of 
the very meaning of life itself. Amid all the maze 
of concrete facts that century after century keeps 
adding to our store, these, and such as these, re- 
main the great mysteries of natural science — the 
Magnalia Naturae, to borrow a great word from 
Bacon, who in his turn had borrowed it from St. 
Paul. 

The author then dwells on the constantly expand- 
ing range of the biologist's interests and investiga- 
tions. One most important result has been (420) that 
the hypothesis of a vital principle, that had lain 1 in 
the back-ground for near a hundred years, has come 
into men's mouths as a very real and urgent ques- 
tion, the greatest question for the biologist of all 

For the first scientific exposition of vitalism, we 
must go back to Aristotle, and to his doctrine of 
the three parts of the tripartite soul. ... The 
first and lowest of these three, the tj/vxr) v OptirTucrj, 
by whose agency nutrition is effected, is y vrpiort] 
i/'«X'7' tne inseparable concomitant of life itself. It 
is inherent in the plant as well as in the animal, 
and in the Linnaean aphorism, Vegetalia crescunt 
et vivunt, its existence is admitted in a word. Un- 
der other aspects, it is all but identical with the 
t/'uxJ; av£r)TiKy and y&rqTiK-q, the soul of growth and 
of reproduction : and in this composite sense it is 
no other than Driesch's 'Entelechy', the hypothetic 
natural agency that presides over the form and for- 
mation of the body. Just as Driesch's pyschoid or 
psychoids, which are the basis of instinctive phe- 
nomena, of sensation, instinct, thought, reason, and 
all that directs that body which entelechy has 
formed, are no other than the cuo-fty-ruo; , whereby 
animalia vivunt et sentiunt, and the $tavor]Tiicq to 
which Aristotle ascribes the reasoning faculty of 
man. Save only that Driesch, like Darwin, would 
deny the restriction of vovs, or reasoning, to man 
alone, and would extend it to animals, it is clear, 
and Driesch himself admits, that he accepts both the 
vitalism and the analysis of vitalism laid down by 
Aristotle. 

There follows a most illuminating discussion of 
the various attempts to solve the problems of vital- 
ism, the efforts "to depict the something that separ- 
ates the earthy from the living, the living from the 
dead". Into these, of course, we cannot here enter. 
He proposes himself the laying of more emphasis on 
methods of investigation already employed on these 
problems, and the use of methods not yet tried, 
but he admits (427) that, when all these things shall 
have been done, "Over the problems and causes of 
vitality, over what is implied in the organization of 
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the living organism, we shall be left wondering still". 
Once again, in summing up, he notes how biologists 
have been swinging back to Aristotle. The paper 
concludes as follows : 

In wonderment, says Aristotle, does philosophy 
begin, and more than once he rings the changes on 
the theme. Now, as in the beginning wonderment 
and admiration are the portion of the biologist, as 
of all those who contemplate the heavens and the 
earth, the sea, and all that in them is. 

And if wonderment springs, as again Aristotle tells 
us, from ignorance of the causes of things, it does 
not cease when we have traced and discovered the 
proximate causes, the physical causes, the efficient 
causes of our phenomena. For beyond and remote 
from physical causation lies the end, the final cause 
of the philosopher, the reason why, in the which 
are hidden the problems of organic harmony and 
autonomy and the mysteries of apparent purpose, 
adaptation, fitness and design. Here, in the reign 
of teleology, the plain rationalism that guided us 
through the physical facts and causes begins to 
disappoint us, and intuition, which is of close kin to 
faith, begins to make herself heard. 

And so it is that, as in wonderment does all 
philosophy begin, so in amazement does Plato tell us 
that all our philosophy comes to an end. Ever and 
anon, in the presence of the Magnalia Naturae, we 
feel inclined to say with the poet: 

ov yap ti vw yt Ka^Oti, aW ate irort 
yij raSra, KovSeis oiStv • e£ otov '<f>dvr). 

'These things are not of to-day nor yesterday, but 
evermore, and no man knoweth whence they came'. 

I will not quote the noblest words of all that 
come into my mind; but only the lesser language 
of another of the greatest of the Greeks: "The 
ways of His thoughts are paths in a wood thick 
with leaves, and one seeth through them but a 
little way". C. K. 



THE LIFE OF THE ANCIENT GREEK 1 

There are certain defining points in every human 
life. They begin new stages in the man's existence. 
They are at bottom essentially the same in every 
age, nationality, climate, and estate of civilization. 
Every boy (this paper does not take up, except in- 
cidentally, the career of girls) must be born, play 
his childhood games, begin school, mayhap in later 
years go to war (even in our modern centuries no 

1 This' paper, which is not meant to be an exhaustive treatment 
of all the topics touched upon, but only a popular account of some 
aspects of Greek private life without the aridity of too great detail, 
was read at the annual meeting of The Classical Association of 
the Atlantic States, held at Princeton University, April 22. 1911 
The author hopes that it will serve to interest teachers of Greek 
in this field of Greek study, which should be pursued along with 
the study of the language. An excellent text-book is Gulick, The 
Life of the Ancient Greeks (Appleton 1902). A more popular 
book is Tucker, Life in Ancient Athens (Macmillan, 1906 ; cf. my 
review of this book in American Journal of Philology 28.359 ff ) 
Of value is also the British Museum Guide for Greek and Roman 
Life (1908) . The more detailed and scientific works will be found 
cited in these books. Some important recent monographs dealing 
with the subjects of the first part of this paper are Heubach, Da5 
Kind in der griechischen Kunst (Heidelberg Dissertation, 1903) ; 
Ploss, Das Kleine Kind vom Tragbett bis zum ersten Schritt ; 
Bryant, Boyhood and Youth in the Days of Aristophanes, Har- 
vard Studies, 18.73 ff. ; but especially to be commended is the recent 
dissertation, which owes much to Loeschke, by Van Hoorn, De 
Vita atque Cultu Puerorum Monumentis antiquis explanato (De 
Bussy, Amsterdam, 1909) . 



generation seems to go by without its war), mayhap 
get married (for that is the usual doom of men), 
enter upon his trade or life-work, and finally have 
his funeral. The ways of the Greek at these succes- 
sive points of new departure from the cradle to the 
grave make the substance and indicate the simple 
order of the points of this paper, which should be 
entitled Stages, or perhaps better, New Starts in the 
Life of the Ancient Greek. 

It hardly need be said that even the Golden 
Age of Greek Literature and Art loved the arrival 
of a girl less and the arrival of a boy more. When 
the midwife said it was a girl, the parents of harder 
hearts frequently exposed the child upon the neigh- 
boring mountainside to be eaten by wild beasts. The 
same cruel course might be followed, but seldom 
was followed, even if a boy was announced. Par- 
ents who were possessed of tenderer sympathies but 
were nevertheless conquered by dread of care and 
expense, knowing that compassion is the handmaid 
of piety,' frequently tucked the little one into an in- 
viting basket of straw or into a large open earthen- 
ware vessel and stealthily left it in some such place 
as the steps of a temple, where the tender mercies 
of the childless or of lovers of children prevailed 
to take it home and bring it up. Such exposures 
are frequent in Greek comedy. In the recently dis- 
covered comedies of Menander Pamphila exposes 
the child with a ring on its finger. 

Of course the fatal exposure of infants must have 
been quite limited after all, or there would have 
been danger of race-suicide. When the parents were 
ready to save and rear the girl, a tuft or two of 
wool was at once hung out at the door. A similar 
custom existed in certain towns of Europe till com- 
paratively recent times. For example, an interesting 
manuscript preserved in Gainsborough, containing 
certain old stories written about 1620 by the mother 
of Sir William Hickman in her 85th year, speaks 
as follows of a pretty evasion by Rose Lock of 
popish baptism in Antwerp: "Whereas it is the cus- 
tom there to hang at the streete doore, when a 
woman lyeth in, a little piece of lawne, it was so, 
yt our house opened into two streetes, therefore I 
hanged forth a piece of lawne upon either side or 
doore, to ye end yt the neighbors on either side 
might suppose that it went out at the other door 
to be baptised". 

As I have said, then, when a girl was born a 
tuft of wool was hung out at the door. The worth of 
the finest things has always been latest to be recog- 
nized, and the blunt fact was that the wool was the 
symbol of a life made of very common material and 
to be spent in a seclusion of spinning and weaving. 
But if the child was a boy, high ambitions were 
stirred. A boy might be president, as it were. The 
olive tree was the great tree of Attica, its state- 
tree, sacred to its goddess Athena. The olive- 



